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[oooi] egifrm^wnci )^u^mmt^ca{zx^om^mi,x^:m 

4 

[0002] &m^*^<DJLM#)t£MmbVT^ TiCl *M e fc£<9W5v-tZ?v-;um&-f& 

4 

4 

ik(D^mTi^h^R!^(DMgRXim±^Xh^mt^^^MM g Cl ) 

2 

[0003] 3t5cx@fcov ^xn^<nm-r^t, rox@-c«, sjs^ft {-MiMg^j* 

U ^rO#cffi^_L;^£>TiCl O^^^j^-rs o ^JU^J;*?. ^8&Mg£>j£®i£^-C 

4 

Tici ^ Mg (cj;«9Ji5c$^ n^w<D&mTi&±)&irz>tmm^ ^siiMgci am 

4 2 

2 

£<9. ^ffi{-^»lMg^^$^(j- % TiCl COalTcKf&^^EL-Tiiff-rSo 

4 

[0004] ?u-;v-mz£z&mTi<Dumxn^ mm%.<Dm&fimm£tLZ> 0 u$>u sias^ 
xh&m^ m&mms#mzm<tez>o mm=*xhtfmt?±?mmtvx, tici ^ 

4 

#;i&SM£-Bf SCt^i^r W ib*t5 0 ^LT, ^(DTiCl cD^jMtfSfJUj 

4 

[0005] ^o-/l.^-C(D^mti€r^feS{-«, Ti<^M^-efe6TiCl <£>{fe&M, gp^>. M 

4 

4 

, mm^M e citfm<>xznizTicij)m&&ti^£?iz.t < t:z> 0 ^t<Dm^ 

TiCl te*£t/&tf>TiCl #^\TiCl r^^-^f 

4 4 3 
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4 

bvmmfab. Tici <Dmmm&&pm£*izzk\z.t£z> 0 

4 

[0006] Tici (?m&m&tt%<'rzb. mMMg(ommi>>t>£x,z>Mgmn.&Tici ©i 

4 4 

— Tici <D3B7c*siitf ^onr»iSkMgo»Effidsjb#-r«fc«>, SJ&5&g§tf>_h 

4 

4 

[0007] £<£>fc«>, #W¥8-295955#2tfftfc:Wu ^©TiCl ^BfcMgj&S#&-r5ifc 

4 

4 

[0008] Tici cD^^^ss{-E^#^i^•rPpm-e«^v^^ > ?v-/vmxte, mmM S 

4 

^mmxm. £.mmmm£tix\,^ 0 ?u—svmz£ZTi&fcj&&mftizxtf 
>^^bvxy<^^^xmm^ti^<Dit,^[z^n^mmt^x^^ 0 
[0009] ^—^msx^-iDTm^m^mvx^ nci <Dm^mt\.xMeaxm^ mz. 

4 

^ca^m^smxh^t^Mm^m2205854^-mmm^mn^x^^ o ^: 

2 

tt&tiMZkmz. T^bTiCl JfX&mffelX^ CaCl ©^gfc^f -C^CatTi 

4 2 

ci zfcfo£^ttm^m¥fnm4820339%-wMmzmM£tLX\, ^. 

4 

[0010] Cafc«fc5iB5E-ett, TfE^k^(a)©HJ^t-J:9. TiCl *>e>&JRTiaS£j*U 

4 



WO 2005/080642 



3 



PCT/JP2005/001379 



2 4 

TiCl + 2Ca^Ti + 2CaCl • • • (a) 

4 2 

[001 1] #fC, ±ia^@#l i FM4820339-^?g^B#(C|E«$^fc^-&-e^. CaSrSPfifcCa 
CI f {Cj8E#p$*Tttffl-r5. ^S&CaCl ^TOCail5cHJ^^flJffi-rtb^, i^n— 

2 2 

4 

4 

[0012] b*»L3fcj»Sfc, ±IS^S^fP^4820339-^PJ^#{CBa«^^fc^^. XHttfjft 
TUH5t2fe4:brKffl-r«<DW:H3ll-e&5. «7c?[iJi:U"r^JRCa©ifi&*Sr«ffli-«» 

MS, TiCl <D#t^saStf«££tt3^n— /PjfefcOfcjSStilifciftS. AD^LT, 

4 

^V^Ca^4^9mV^^#^^C|ibV^^^,Ca5l7U{3:J:5Ti^^(DX||{b^PJ.* 

[0013] flfa©TUK5t^ifeiU"CH: % ^H#fl : ^2845386-^^*ta#^fa«$^c^-/vy^ 

©*«fe*sfe« 0 c*u3\ Tici Tio ^cai^oacgsa^-rsift^^iiL 

4 2 

2 

[0014] i!5««*o^JSTiXWcTi^«:iestea*s^, Ud^i*Slffi*3B5c»JSr«ffl-r 

[0015] JLfB @ WSr^^-TSfc* {-x #3£BJ#bf3\ TiCl ©Cajc ±SS5cdS^ RT^-CfcS 

4 

itrlS^S#fF^482O339-^0J^B#(Cf5^4afci5^CaCl <D^®!^^ 

2 
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*mmm-(bte. camjv^x^T-KDmm^m^iLm^miL-r^tMz^ mtcs. 

[0016] IP*>, RftW^XmmCaCl *mM.ftM1rZ>b. TIE (b) 3ZBlX$ (c) 

2 

2 

4 2 

mU: 2Cf->2e~+Cl ••• (b) 

2 

ftffi: Ca 2+ + 2e~-+Ca ••• (c) 
[0017] TiCl ©a^JC^*$^Ca^^4W»"T?^-r«Ca-C«3te't-5^Hc, jStc^ 

4 

2 

TiCl &KJ&«rt<Bjg»CaCi cm^j&LT^tU*, KJ£»#»5G«fcftAPlf 

4 2 

2 

[0018] ^MW3&^#jSlC^V^/«C$tL^:t>©-efc?). Tta(l) - (7) KlBBftOCaS 
5c»cJ:*TiXttTi^©a43icfrasSrKetbrvv5 0 

CaCl ^*J.oCa3»*«Pbfc»iSfci[S:SJi£:Wrtl!:flM*U 

2 

KTiCl ^tf^Jl^b^^MfB^glfe^ff-^bT, MfB^jSfcia^^TiXttTi 

4 
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*t>0-t?*>«Caa5cfcJ:*TiXttTi^05!iit*«fe-C*>5 (J^T. r (l) {ZLtm^M 
[0019] (2) CsilzXZMTzZCfo&m V ^fcTiXf4Ti^OJK3t^ife"C*)o-C, 

4 

S^^trCaai5cti:«t*TiXBTi^<z)$!i5t^ife-c*>5 CWT. r (2) \ZWM.<DM 

[0020] (3) Cafcl,fc3»7GKJ£4:JBl ^fcTiXWrTi^©JK3t^&T?*>o-C, 

CaCl a ^*l.oCa*S»*Ufe»iSfc!e«rKJSfllrtl!:^L % titKf&ftA^mt 
<ft*tMt«^»S^5^#fc % ^rco«^«?-ei^MiJ^^bfcCa^^-5J;5 

4 

2 2 4 

j&1-5Jfrffcx@£Sr^ 

4 

^ffl-r^Ca3S5n^5TiXfiTi^<7)Mit^-r*fe^(^T, r<3) »C|E#©«i3i 

[0021] (4) CaK J:5«5uRiS:Srffl v ^tzTiXiZTi&&<DMi£jfmxtboX , 

CaCl&^R^CaibmMLtcMmi&&BLfcWft fc«J$U #RJ£» rtOJSS 

m^xm^m^n^bm^^(Dm^mxmmmi^^tccab^^-?>x^ 
(cTici &<£tt&mmkm&mmmMM* im&L-x, mmmm^ i^nxim 

4 

&&%£.j&£ J &Z>m7GW&TMb. 
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mux, m^-cmmTiXim^-^mmm^m-r^Ti^mjimt^^cam 
Tc^i^TixfiTi-a-^^ssiit^^-cfcs (sir. r (4) iz.mm<DM&jf&:} t^) 0 

[0022] (5) CsLlZXZMKfcfcZm^ ^cTiXfiTi^O^it^jfe-efeoT, 

CaCl <Dm^, NaCK KC1 % UClRXfCaF (DjibtD'PttKbtylM&^fy JLoCa 

2 2 

4 

[0023] (6) CalCfcSa^nRjSSrfflV ^cTiXl*Ti^©S^5t*-fe-C*>oT, 

i&^-em^^S^f^t*^, ^rom^C5W»-^Bt«fl!l^^UfcCa^j£:-r««fc5 
KTiCl ^Tm^^JR^b^^tflE^^HlrfB^aili&'t'^^UT, tute^ 

4 

SfcS^tf CaSS^l-^STiXttTi^oSiig^fe^feS (£HT, r (6) \z.$dM<0& 
[0024] (7) CaK£ZM7c5CJ&&m^ ^cTiXf*Ti-^^®lig*-&-efooT, 

^^xmm^^mi*^>^om^^ma^yt-^Lfccats^-r-5J:9 

4 

mbtrSt? canKi^ZTix\m&&<DWmjjm-e&z (sxr, r (7) miafW)®* 
sat^ifejfcv^). 
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[0025] mm, c^citNac\<D2^m^mmm^t?>m^-ttmtm^<D§m^-r 

o 

m3i^^m^m<Dm2mm^m^mmx^^mTm^mm:<Dm^.mxh^ 

o 
o 

coo26] i. *&w*mmmi)-(7)iz.mm.<Dwmirm<Dftm 

mmmti^xmrncaci ^^w^uw-r^ 0 ^m^fDmmm.'p imci 

2 4 

fa-tzt, ^©Tici &mmmzmML-x\,^caiz£<9m7u£tix. uvtRxf/xte 

4 

2 

ftM*mnvx\,^(Dx\ mmmizcatftk&u mmzthtzmMcatrnftztiZo 
^ofcfe. Tm&m^mzMiti-ziz-hfafrfrb-r. ^mcaom^m^^mca 

[0027] &mTi<DJlMftte±miZCatimm£tltefa<>tc.&£m& te> CaiCaCl <z> 

2 

^lH^Hll^i-efcSo MgteMgCl ^m^UTM^tl^. MgfSMgCl 

2 2 

^ft?U£V^T\ ^^ttfcMg«^i^J;<|lIIIXT-#S„ NahNaClZmM-tZ^b 
fcW, Mg<t[^^^^J:<®IitT*#6o CafiCaCl <DmMfc£<9Ml££}V*> 

2 

^^tbfcCatiCaCl fcjftl. 5%mM-f%o 

2 

[0028] z<Dtc&, catci-t*%}m£<mm-rzztj>mv<. MMlstcCatf^yfVTf^a^ 

(mUmiZ&!&l,tcCatfmmmiZ£.)&l,tzCl ir^LTCaCl KM3SJ&)-eCaC 

2 2 
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La>utas£>, **M<ocaa7c^cJ:«'^x^4Ti^<ofi^5fi*^fe^^:*5v^-ctt % ^st 

2 

[0029] £fc, ^SSlCaCl ^-e^Cajl^SrflJffi-rtb^, it5nSJ&##JE;6^ pgu^l&jffc 

2 

-tgiJ&bjKtf^ Mi-. 850 < CT?^^IE{^M g ^6. 7kPa(50mmHg)-efo6<^{^M 
UT, Ca«0. 3kPa(2mmHg)£^#)-C/h$<. ^(Dfcfe, S^=tf <D_kg|5F*3®^£>T 
i^f mSfi, i§7G^Ca£rtefflUc:^\ Mg{cJ*^TteI£{^#<#5o ^o"C, * 

^eg<DCa^l^c^cJ;OTx^^Ti^(D^5g^■j*^c^ov^-c«, tici tt^s©^ 

4 

[0030] m-mCaCl m%>^<DTiC\ (Dm&l&mtL.Xte. TiCl zmmcaci Wi^^tfxW; 

2 4 4 2 

nxm.m&&'tz>(Dj)h i»c a ci fg^ca^-rsTici (Dmm^m^<. 4# 

2 4 
2 

#i«l<DTiCl ^#^bfc«9, mmCaCl Wi±fc1%W£thtc.mMCam<Dmm j $>m$>lZ 

4 2 
4 

[0031] ^SllCaCl ^Jhi£{£^£*Lfc^jil!Ca^ffit£TiCl (D^^^^bTilTC^^^ 

2 4 

nt>^tz>m&, mMcamz. mmcaci <DCa&mmxzzmmm<&&vtz 

2 

2 

<DX\ ^il!Ca®^^^Si!CaCl m^ifXRft^n^s TiCl <D^j£^<D*g^: 

2 4 

[0032] itulETiCl tf*<DW&izmU &mM<DCaM^Z£&TiJLteT&&<DM&jyW;tf 

4 

4 

4 
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fcJSK:, MgOaaKJBEtfSffiVNfcJO, TiCl tfX<omi£W~.M&M%i.&mAU TiCl 

4 4 

[0033] — ^\ *ggfcMgCl CTC1 ©#*«r«|^^fct>fWMfctf, 

2 4 

-frS^teteT-rs^c^ ^^^co^Sfife^^Lra^o Tici ^o/^y^ 

4 

d*t>, ^ffilMgCl f&^KTiCl ^j^UT^, *©«aifcte4 I ia^as%^#l^fcV 1 ' 

2 4 

[0034] ^tv^^j-L-c, camTc^mm-r^m-^n. mmm^<Dmm^m^m^«. m 

g&CaCl Wi*^ <£>TiCl ^<D^*&^ rTIB-C&So «f ^^gLC<V^(i, ^gil! 

2 4 

4 

Caci jfctf^ ^^•CiiLg8^•rs^^^^^:M*bv^/0^ H^CD^HJtt^^ 

2 

*&^«*sraH>&<iiifeRriB-e*>«. ^mcaci momm*. ^»icaci m± 

2 2 

4 

[0035] *mW(DCamKK£ZTiX\m&&<DM&j?mz*$\<^XlZ. ^SllCaCl Id 

2 

2 

2 

2 

. mMtoftmmiz£zmm\Ftei*\z£*). Tita^giscaci ^^ffimm^urr* 

2 

[0036] «^##-C£fifcU5:Cl 0^t)&V>tCoV^Ttt. huISO) tJlia«0»5t*ffi-CS 

2 

J£?-3J:5^ Cl*x£:TiO £KJ£$*TTiCl ^ti&fcfoW F*3WTiX 

2 4 

[0037] ^^^ffit-J;«9TiS:®Iig-rS^, M^LT^U TiCl TiCl £ 
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„ Tici bi&<D&mmk&i>mmzcaiz£vnjc&tiz><DX\ z(Dj?mz£oxn& 

4 

[0038] ttj feoTici xrm^^jR^b* afctK©v ^-rtKDwmxtizm vxhx 

4 

4 

^tfiB^^fcU-Cieffii-S©^, J^SfeCaCl ^*©Cate*fr1-5TiCl ©8S*fc»a|S 

2 4 

[0039] *«K©Caifi7n^J:*TiX^i^WjK^feT?«:,»ittCaCl «f<DCa(|£« 

2 

fflK^bfcCa^Kj£<DCa)as|M<Mfc^bfcCl ^^bTCaCl KJ5S'< 

2 2 
2 

yr^av^ovvm, ttrfB(i)^iE<fe<D»iit^-c^«J;5^, &iK&£rft 

[0040] — # % ^#o^#(D««0DPp^M(c:*fb-Cfi, JSiftifiSrCaCl ^-Ctt&C ^ 

2 

^bTWifc^Ttf > MO!S(o^, mS)SrTrf50iS#«|-e*>« 0 gp 
T^CaCl Sr/HWSi&S, CaCl -NaCl N CaCl -KCl0>27G3fc<08SSMfr*\ CaCl -N 

2 2 2 2 

aCl-KCl<D37n^<D^ji!lt(D«t5{-, CaCl \Z&VXl&<Dl&(M%J3i. NaCU KCK 

2 

LiCLRtfCaF )tf>5*><£>l«£*-L£2S-^U #5c^^BMfii:-r5ii:t>RriB-C«>5. 

2 

[0041] ^-5c^CD^i|!j^-Caicb^(t^^^V^(Dfi, CaCl {CNaCl^Px.fc^^ 

2 
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mX*h%o CaCl ©i»^tt*3ft"Cf**&780 < C-e&9. NaCl©j»^tt^ft-e«:*?j800 

2 

[0042] CaCl -NaCU CaCl -NaCl-KCl<Dj;5&CaCl XtmaCl«rg'tr#7c3Ri8jSMfi 

2 2 2 

"Ctt, TI3(d)S3tt5(e)S;^i-J:5t!: x ^Hl^OM^^600 < C^TX*«Ca/e»^ 
600^Ti^atfS£/&t-5tV^#^(Dm^fc5 o fiP*>* CaCl tCNa 

2 

^<Dtcfr, CaCl KNaCl&i&^LTjgllMfi^^&Trf fflL&tfGOOX; 

2 

2Na+CaCl ^Ca + 2NaCl(T^600 c C) ••• (d) 

2 

Ca + 2NaCl^2Na+CaCl (T> 600*0 ••• (e) 

2 

[0043] CaCl RXfNaCl$r£ts&7U^mmi&X^ Wli&<D£tt1&m±<Dffl$)&1bZZ.b 

2 

^*SJ^<^Ca^^{B!|(C^^UfcCl ir^LTCaCl lZMZ>^y?VT?i/al/<D 

2 2 

ffi^t«m^^<OCa^^^0.^tt^^^yT^3><DM@^So 
[0044] L*»WC39Sfe, F fc 3O^«^^#mUfc600 < CWT^il!^^, RJ&«I*I 

WS«J^M-rM(-> R/SWO^-e— B.600 c CM(-#?ai-^i:, iWfE(e)5*;<D£tJ& 
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wft<nmmmx-mmi&&ft&6oo'C}£kT\z.femL-xh, Nanm^tix^ ^<ox 

[0045] IP^ CaClRxmaCl&^tr&7cmmmmX*te. CatemMmzmM-fZfiK Na 

i-immmzmm\^^\ ^m^<DU^6oox:^m^t. ca^f^o-cNa 

[0046] mm (7) ^|B«<OM^&-C^^-T5 J:5fc % ^$tb5Ti^X«Ti^^©if 

vtitf, ikzmvm<DmMmb<DftMtim^<t£Zfrtb>xtbz> 0 

[0047] 2. *^PJ;fr£r<D!!i£^ 

o 

hz> 0 sj&*t mmm.tvxca^it^tm^m^mmvtccav^<Dmmcaci 

2 

[0048] kjsw l-ett, Sfiftia-efesigfittcaci asia^fci&fEaHHcjM^s^fcfcj;^ 

2 

y^*Wre*>0, *BMfi<Z>#»i&?F3&Loo, mm3<DMX'*kj&l,ftCafrmM2<D 
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4 4 

[0049] SJ&«irt©IS«ffl©J&»£»*5Ti*ktt x ^oj&K^^s^a&^^lc, ^jc& 

[0050] KlSJf lrtW&ttiirCtt, 3S^lS^J;«Ti«[0^^#o-a&Bl!4i[tt»©Ca*S 

4 

[0051] fcfcwift(omm2mxm±vtcci xxw&itxm^mibtiZo mtxmxtt, 

2 

-CfcSTiCl Sr^$*« 0 £fifcLfcTiCl teHJfcfflfU-^fA^ Ca»5cfc,fc3Ti 

4 4 

mmmx<DCa<D^m>mm\A>&W£<. csM%\z^s>ms^<DTm.^ mm 
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2 

2 

[0052] H3tt, *ftw*fe<Dm2mmmm&mmx^z&mTm&mw<Dmf&mx~&z> 

o 

2 

[0053] m^Rxfmm^n^^wixmm^(D^m^eoox:^TK^WT^mh. is 

2 

i6at^SiSi«^^^J;^Ca(D^M^E^(ii^ii^§ o ^f Cx Kf&fffnM£ 

<Dwm<?>temzfatfx±%temmm#fX%z 0 
[0054] — ^ Ti#ntxa-m> BLfcm lfrhmmmsTmtm^ -ztcwinz (o ^ 

&&XhV. Cafrm%£tlXm^h<D<D. m=F&<D7£8.fcCafr£A,X\,^ 0 Z*l 

2 
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[0055] m-h. z<Dm2mmmz&ft&n&mxm.tt. Na^mum CMyvm^mjiu) 
%:mi^xm^ft>wi^m^mm^<D^mca^m^Naizm^^x^ 

izkvcaizm'o mm (d) so % ^s/&(-m&/B£*b3„ 

[0056] BI4tt, *»W^^©^3^J6^fl8^ffi^5^«Tia!i5t^eo«^l2|-C&5 

o 

m3mmmm\^ mimmjfmkit^xmm3(Dm^mm-r^ 0 wh. mm(2) 
^mn<Dmm^m^mmi-^k^x^^mTm^mm<Dmf^mxh^. mm 
mmmx}^ mm3t±mx.\ZFe, ntj:k(Dm^mxh^K ^mmmmx^ 

4 

)SiS«lrt©l^3{|!|0»iaklfi«t'^^|&$tt5 0 

[0057] ltoto&mwtoffl&MWzTici &m&-+zm&* mtez>tdrtmm3<Dm 

4 

4 
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2 

X&Z> 0 

coo58] Aim^Mi—mzco^^mmMWcx^ mm2\a-t^—^xn.^y^r^h 
zoimu ci &mtk&tz> 0 

2 

[0059] *m£<DC a W^£&TiXteTi&&<DMl&j7miZj:tltf^ Jp§»£f-C£>5TiCl <Dfe 

4 

mzti%ca&mMKj&xmz.bftx$z><DX\ ca^^i &&i¥-mxm&?!&^& 
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2 

KTiCl Sr^tf^JR^k^SrMiE^SIi^^tc^U-C, fltriE^iSMfif^TiXttTi 

4 

£>£«r£j*<**53B5G«*PXg£ % 

[2] CaK XZWycRfoZm V ^cTi^Ti^&^^^fcoT. 

CaCl ^^B-OCa^^bfc^BI;^^^«f^^^^b, j^£0&«l*l<D^jii! 

2 

-e, mmt\^xmn^(D^mPf^m\.xnM^m^mtm^ -torn* 

4 

[3] CaK £Z>W7tfcfc&m V ^cTiX«Ti^(D^^^fcoT. 

CaCl ^^-J.oCa^^U^gi!^^f£;flirt^^^b^ ^^«[^<D^ill 

2 

icTici &^&&mmkVo&MmmMi&<$ im&^x. mmmm^^nx^Ti 

4 

ut, mmm,^m^Woxmmm^fi%-r^ci ^-no ^K^-fr-mci 

2 2 4 

fi^i-S^bX^i:^^, 

4 
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(cTici ^^mmk^^HUiS^iiimf tc^b-c, BtifB^afe^cf icnxhtTi 

4 

[5] iifffEixJ&«o^iifffETiXtCTi^^^ 

CaCl <Dftfe^ N NaCK KCU LiCl&LPCaF <D?^(O^K<tklS^-#-J-OCa 

2 2 

4 

5S5G«fl?Xig^ 

[7] wim&KMfem&te, mM.tmoox:siTb^itm-c^<bhcaci RWaci 

2 

^.MiS^^W^^Mi-Na^XS^tfrt^m^-Sif^TtClEtt 
<DCam%^£%TiXl*Ti&&<D$&mj}m o 

C9] *MBNa$M*X©H\ ^IBTi^«XSSr**i5c:^S:#8S:^5»*:^8{i:SB«© 
Ca3B5cJJ:J:5TiX«Ti^«>»l3t^jfeo 
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[i i] catc zzmTvfcm&m v ^tzTijntn^(Dmm^mxhox. 

^Tici Rxfm<D&mmkw^ttu&tfxzmmt$mm. t Pizi&t$;vx^ mmm 

4 

nt^^t^wmt-r^cam7i.^^TixiiTi^<Dmi&^mo 

[12] Ca(C j;5^7ES:/S^ffi V ^fcTi3?.(4Ti^(D®lit^■^*-CfcoT > 

^xm^m^n^tm^.^<Dmm.^mxmmm\^^vtz.catj^}tir^xo 
icTici ^mmm^m^mmm.* im&^x. Mte^iSiiia^ trnxiSTi 

4 
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